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(54) LAMINATED COMPOSITE BODY, INFORMATION RECORDING MEDIUM, AND MEMBER FOR 
IMPARTING COUNTERFEIT PREVENTIVE FUNCTION 



(57) According to the present invention, there is pro- 
vided a laminated composite (1 ) Including an optical lay- 
er (2) having a light reflectivity, and a latent image for- 
mation layer (3) containing a liquid crystalline polymer 
material and provided on bne of major surfaces of the 
optical layer (2), wherein the latent image formation lay- 
er (3) includes at least one oriented portion (3a) In an 
orientation state and at least one non-oriented portion 



(3b) in a non-orientation state, and the oriented and non- 
oriented portions (3a, 3b) constitute a latent image 
which Is unrecognizable by a direct visual observation 
and recognizable by a visual observation through a po- 
larizing member. Also, according to the present inven- 
tion, there Is provided an information recording medium 
and a member of imparting a forgery-preventing char- 
acteristic including such a latent image formation layer 
(3). 
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Description 

Technical Field 

5 [0001] The present invention relates to a laminated composite, an information recording medium, and a member of 
imparting a forgery-preventing characteristic, and more particularly, to a laminated composite which can be used in 
discriminating an information recording medium between genuine one and a counterfeit by using a latent image, an 
information recording medium which can be discriminated between a genuine one and a counterfeit by using the latent 
image, a member of imparting, to an information recording medium, a forgery- preventing characteristic which enable 

to discrimination of the information recording medium between a genuine one and a counterfeit. 

Background Art 

[0002] Conventionally, as techniques for preventing forgery of information recording mediums such as credit cards, 
is securitles : and certificates, methods using a latent image are known. The methods employ, for example, 

[0003] 1) A picture drawn by parallel lines: a latent image such as a hidden letter is drawn in a space between the 
parallel lines and the latent image can be visualized by concealing the parallel lines, and 

[0004] 2) A decomat: a latent image is formed by a printing technique using a transparent ink medium which contains 
a filler and the latent image can be visualized by rubbing the printed portion with a pencil so as to allow a powder from 
20 a lead of the pencil to attach onto the printed portion. 

[0005] However in methods 1) and 2), the latent image is legible if carefully observed. Thus, these methods 1) and 

2) are used for pleasure rather than as a practical forgery-preventing technique. 

[0006] As a more practical forgery-preventing technique, the following methods are known: 

[0007] 3) A method In which a latent image Is formed by use of an Irreversible therm ochromlc Ink which is white or 
25 colorless and transparent and develops a color by application of heat. 

[0008] 4) A method in which a latent image is formed by a printing technique using a white ink which contains a filler 
such as titanium oxide harder than a metal, and the latent image can be visualized by rubbing the printed portion with 
a coin or the like. 

[0009] However, the method 3) requires a heating device to visualize the latent image. In addition, once the latent 
30 image is visualized in the method 3), it cannot be returned to an invisible state. On the other hand, in the method 4), 
although the image such as a letter is rendered invisible by forming a mat-like varnish layer thereon, once the latent 
image is visualized, it cannot be returned to an Invisible state. Therefore, the methods 3) and 4) can be used only once. 
[0010] As a technique capable of repeating visualization and nonvisualization of a latent image, the following tech- « 
niques are known. 

35 [0011] 5) A method in which a latent image is formed or a image is concealed by using a reversible thermochromic 
lnk s which reversibly develops and loses a color thereof by application of heat and returns to Us original state if left 
alone for a while. 

[0012] 6) A method in which a latent image is formed by using a photochromic ink, which is capable of developing 
a color by light irradiation, particularly, by ultraviolet Irradiation, as the white or colorless and transparent ink; and 

40 [0013] 7) A method in which a latent image is formed by using an organic type or an inorganic type of fluorescent 
Ink, which is capable of developing a color by ultraviolet Irradiation, as the white or colorless and transparent ink. 
[0014] However, the thermochromic ink used in the method 5) has a problem that the resistance thereof, particularly, 
the heat resistance, is low. The photochromic ink used in the method 6) also has a problem that the resistance thereof, 
particularly, the light stability Is low. 

45 [0015] When an organic fluorescent ink is used in the method 7), sufficient luminescence can be obtained simply by 
adding an extremefy small amount of organic phosphor to a printing ink. However, the organic phosphor is low in light 
stability. Furthermore, when an inorganic fluorescent ink is used in the method 7), a large amount of inorganic phosphor 
(about 10-20%) need be added to a printing ink In orderto obtain sufficient luminescence. Due to this, the latent Image 
formed by using the Inorganic fluorescent ink Is apt to be legible by visual observation. Thus, the design of the latent 

so image must be carefully made. 

[0016] As mentioned above, methods 5)-7) are limited in application because of the resistance of ink. 

[001 7] Ae a forgery-preventing technique capable of repeating visualization and nonvisualization of the latent image, 

the following methods are known: 

[0018] 8) A method in which a latent image is formed by use of dots of a screen and moire fringes of parallel lines. 
55 In this method, the latent image is formed by partly changing the pitch of the dots or the pitch and/or angle of the parallel 
lines. Thereafter, a transparent film having regularly arranged dots or parallel lines thereon is overlaid on the latent 
image to visualize the latent image. 

[0019] According to the method 8), the latent Image can be visualized simply by using the transparent film. Thus, 
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the visualization and non-visualization of the latent image can be easily repeated. In addition, this methods is free from 
the problem of resistance, so that application of the method is not limited. However the method 8) has a problem that 
a complicated latent image cannot be obtained. 

[0020] As another forgery-preventing method which can repeat the visualization and non-visualization of a latent 

5 image, the following method Is known. 

[0021] 9) A method in which a latent image is formed by using a magnetic ink. In this method, a latent image is 
formed by partly magnetizing a magnetic layer which has a sufficiently high coersive force (about 300 Oe or more, or 
about 24 kA/m or more) enough to perform a magnetic recording, and the latent image is visualized by sprinkling an 
iron powder over the magnetic layer. However, in this method 9), a latent image can be easily rewritten and forged. In 

10 addition, the step of visualizing the latent image is complicated and requires a specific detection apparatus. 

[0022] As another forgery-preventing technique which can repeat the visualization and nonvisualization of a latent 
Image, the following method Is known: 

[0023] 1 0) A method in which a latent Image is formed by using an ink capable of absorbing infrared rays and a layer 
capable of transmitting the infrared rays and not transmitting visible light is formed on the latent image. However, this 

is method requires an infrared camera etc. to visualize the latent image. Accordingly, the method has a problem thai the 
apparatus inevitably increases in size. Another method is also known using a white or colorless ink (IV ink) absorbing 
Infrared rays and not absorbing visible light. However, this method also requires an infrared camera etc. 
[0024] According to the methods 9) and 1 0), it is possible to repeat the visualization and nonvisualization of a latent 
image and form a complicated latent image. In addition, there is no limitation in application due to resistance of the 

20 latent image. However, the methods 9) and 10) require a specific apparatus to visualize The latent image, as mentioned 
above. 

Disclosure of Invention 

25 [0025] The conventional forgery-preventing techniques using a latent image have various problems as mentioned 
above. 

[0026] An object of the present invention is to provide a forgery-preventing technique capable of repeating visuali- 
zation and nonvisualization of a latent image, forming a complicated latent image having a sufficient resistance, easily 
discriminating an article between a genuine one and a counterfeit, and visualizing the latent image without using a 
30 large scale apparatus. 

[0027] Another object of the present invention is to provide a laminated composite which can be employed in the 
forgery preventing technique, an information recording medium to which forgery-preventing characteristic is imparted 
by the forgery preventing technique, and a member of imparting the forgery-preventing characteristic to an information 
recording medium. 

35 [0028] According to a first aspect of the present invention, there is provided a laminated composite comprising an 
optical layer having a light reflectivity, and a latent image formation layer containing a liquid crystalline polymer material 
and provided on one of major surfaces of the optical layer, wherein the latent image formation layer comprises at least 
one oriented portion in an orientation state and at least one non -oriented portion in a non -orientation state, and the at 
least one oriented portion and the at least one non-oriented portion constitute a latent image which is unrecognizable 

40 by a direct visual observation and recognizable by a visual observation through a polarizing member. 

[0029] According to a second aspect of the present Invention, there Is provided an Information recording medium 
comprising a light reflective substrate with a light reflective surface, and a latent image formation layer containing a 
liquid crystalline polymer material and provided on the light reflective surface, wherein the latent image formation layer 
comprises at least one oriented portion In an orientation state and at least one non-oriented portion in a non -orientation 

45 state, and the at least one oriented portion and the at least one non -oriented portion constitute a latent image which 
is unrecognizable by a direct visual observation and recognizable by a visual observation through a polarizing member. 
[0030] According to a third aspect of the present invention , there is provided a member of imparting forgery-preventing 
characteristic comprising a base layer, an optical layer provided on one of major surfaces of the base layer and having 
a light reflectivity, and a latent Image formation layer containing a liquid crystalline polymer material and provided on 

so the optical layer, wherein the latent image formation layer comprises at least one oriented portion in an orientation 
state and at least one non-oriented portion In a non-orientation state, and the at least one oriented portion and the at 
least one non-oriented portion constitute a latent image which is unrecognizable by a direct visual observation and 
recognizable by a visual observation through a polarizing member. 

[0031] Note that, the term of "laminated composite" used herein includes all laminated structures formed by lami- 
55 nating a plurality of layers. The term "information receding medium" used herein includes all mediums in which data 
are recorded. In particular, it refers to an information recording medium such as a credit card, a security and a certificate, 
which need to be discriminated between a genuine one and a counterfeit. Furthermore, the term "a member of imparting 
forgery-preventing characteristic" refers to a member of Imparting forgery-preventing characteristic to the Information 
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recording medium and includes adhesive-backed sheets and self-adhesive seals (or self-adhesive stickers). 
[0032] The phrase "be in an orientation state" refers to a state in which main chains or side chains of a polymeric 
liquid material, or both of them are orientationally arranged in a single direction substantially parallel to the main surface 
of the latent image formation layer to the extent that a latent image can be fully recognized under visual. observation 
5 through a polarizing, member. Furthermore, the phrase "be in a non orientation state" refers to a state in which the 
orientation degree of the main chain and side chain of the liquid crystalline polymer material is low or the liquid crystalline 
polymer material per se is not present. Therefore, under the nonorietation state, a latent image cannot be visually 
observed through a polarizing member. 

[0033] As described in the above, a latent image-forming layer having the oriented portion and the non-oriented 
to portion is combined with an optical layer or a light reflective substrate In the present Invention. The oriented portion 
and non-oriented portion compose the latent image. Generally, they differ only in orientation state of the main chains 
or side chains of molecules of the liquid crystalline polymer material or both of them. The difference in orientation state 
between the first portion and the second portion cannot be distinguished by direct visual observation. However, if a 
polarizing member is used, the difference between them can be visually observed as difference in intensity of reflected 
1$ light. In other words, since a relatively high contrast is produced between the oriented portion and the non-oriented 
portion, the latent image can be easily recognized. In brief, the present invention enables discrimination of an article 
between a genuine one and a counterfeit without using a large apparatus for visualizing a latent image. 
[0034] In the present invention, the latent image can be visualized without changing the state of a latent image; Thus, 
the visualization and nonvisualization of the latent image can be repeated. Furthermore, the latent image formation 
20 ' layer made of a liquid crystalline polymer material has a sufficient resistance. 

[0035] The different orientation state mentioned above can be produced by extending a general polymer film such 
as a polypropylene film. However, such a film Is thick (usually 3 um or more), so that the film is extremely limited in 
application range. In addition, it is extremely hard to form a complicated latent image simply by extending such a thick 
film. 

25 [0036] In contrast, when the liquid crystalline polymer material is used, it Is possible to form the latent image formation 
layer sufficiently thin. It is further possible to form a complicated latent image if heat and pressure are applied. For 
example, when a thermotropic liquid crystalline polymer material is used as the liquid crystalline polymer material, an 
extremely complicated latent image can be formed by use of a thermal head of the like. The resultant latent image is 
extremely stable at a temperature less than a glass transition temperature of the thermotropic liquid crystalline polymer 

30 material. Likewise, since a liquid crystalline polymer material is used in the latent image formation layer in the present 
invention, extremely a wide range of application can be made. 

[0037] In the present Invention, It Is necessary to arrange a light reflective surface at the rear surface side of the 
latent image formation layer as viewed from an observer. The light reflective surface may either a surface of the optical 
layer having light reflectivity or one of light reflective surfaces of the light reftective material. Note that the term "optical 
35 layer" used herein refers to a layer having light reflectivity such as a specular reflection layer or an OVD (Optical 
Variable Device) layer. Furthermore, the "light reflective substrate" includes a single-layered structure and a laminated 
structure of a Information-recorded substrate and an optical layer. 

[0038] In the present invention, the optical layer is not particularly limited as long as the layer has light reflectivity, 
like a specular reflection layer and an OVD layer. The optical layer may have both light reflectivity and llghttransmissMty. 

-*o In the case where the optical layer is a specular reflection layer, an OVD layer may be further arranged either on the 
latent Image formation layer or between the specular reflection layer and the latent Image formation layer. 
[0039] It is preferable that a protection layer having a light transmissibility and protecting the latent image formation 
layer is disposed on the latent image formation layer. In particular, when the protection layer has a light scattering 
characteristic, it is more difficult to recognize the latent image under direct visual observation. 

45 [0040] The information recording medium having the aforementioned latent image formation layer etc. can be man- 
ufactured by laminating the latent image formation layer on, for example, a light reflective substrate of a single-layered 
structure. Alternatively, the information recording medium having the latent image formation layer etc. can be manu- 
factured by laminating the latent image formation layer on the light reflective substrate having a laminated structure of 
a Information-recorded substrate and an optical layer. Furthermore, the Information recording medium having the afore- 

50 mentioned information recording medium etc. may be formed by sequentially laminating the optical layer and latent 
image formation layer on the Information-recorded substrate. Moreover, the information recording medium having the 
aforementioned information recording medium etc. may be formed by laminating a laminated structure of the optical 
layer and latent image formation layer on the information-recorded substrate. Note that the latent image may be formed 
in any step after the latent image formation layer is formed, 

55 [0041] As mentioned above, the information recording medium can be manufactured in various methods. In most 
cases, employed Is the method of stacking the laminated structure of the optical layer and the latent image formation 
layer on a information-recorded substrate. When this method is employed, it is possible to use a member of imparting 
forgery-preventing characteristic having a laminated structure of a base layer, an optical layer, and a latent image 
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formation layer. When such a member Is used, the information recording medium can be manufactured quite simply. 
[0042] The base layer used herein is preferably an adhesive layer. In this case, the member of imparting forgery- 
preventing characteristic can be transferred onto the information-recorded substrate by heat sealing. Alternatively, a 
sticky layer may be attached onto the base layer at a rear side of the surface having the optical layer provided thereon. 
5 Note that the term "adhesive layer" used herein refers to the layer which requires heat for bonding, whereas the term 
"sticky layer* used herein is the layer which is capable of bonding without heat. 

[0043] When the latent image formation layer is laminated on the light reflective substrate of a single-layered structure 
or when the latent Image formation layer Is laminated on the light reflective substrate having a laminated structure of 
the information -recorded substrate and the optical layer, it is possible to employ a member of imparting forgery-pre- 

10 venting characteristic, which is formed by laminating the protection layer, latent image formation layer, and adhesive 
layer sequentially on the base iayer. In this case, the base layer need to be removable from the protection layer. 
[0044] It is preferable that a release layer such as a release paper or a separate paper Is releasably disposed on 
the adhesive layer and the sticky layer. The release layer thus disposed can prevent foreign matters from attaching 
onto the adhesive layer and the sticky layer before the member of imparting forgery-preventing characteristic is trans- 

'5 ferred to the information -recorded substrate. At the same time, by the presence of the release layer, the handling of 
the member of imparting forgery-preventing characteristic becomes easier. 

[0045] In the present invention, the polarizing member may be either of a polarizing film and a polarizing board. 
Furthermore, a circularly polarizing member such as a circularly polarizing film can be used as the polarizing member. 

20 Brief Description of Drawings 

[0046] 

FIG. 1 is a plan view schematically showing a laminated composite according to a first embodiment of the present 
25 invention; 

FIG. 2 is a cross-sectional view taken along the line ll-ll of the laminated composite shown in FIG. 1; 

FIG. 3 is a plan view of the laminated composite shown In FIGS. 1 and 2 viewed through a polarizing film which 

is arranged at the side closer to an observer; 

FIG. 4 Is a cross-sectional view taken along the line IV-IV of the laminated composite and the polarizing film shown 
30 in FIG. 3: ■ 

FIG. 5 is a schematic view explaining the principle of the present invention; 

FIG. 6 is a schematic sectional view of an information recording medium according to a first embodiment of the 
present invention; 

FIG. 7 is a schematic plan view of an adhesive-backed sheet according to a second embodiment of the present 
•35 invention; 

FIG. 8 Is a sectional view taken along the line VIM-VIM of the adhesive-backed sheet of FIG. 7* 

FIG. 9 Is a schematic view of an apparatus for use in manufacturing an information recording medium according 

to the second embodiment of the present invention; 

FIG. 10 is a schematic sectional view of a structure obtained by using the apparatus shown in FIG. 9; 
4 o FIG. 11 is a schematic plan view of an information recording medium obtained by further adding a light-scattering 

protection layer to the structure shown in FIG. 10. 

FIG. 12 is a sectional view taken along the line XM-XII of the information recording medium of FIG. 11: 
FIG. 13 is a schematic plan view of a sheet according to a third embodiment of the present invention: 
FIG. 14 Is a sectional view taken along the line XIV-XIV of the sheet shown In FIG. 13; 
45 FIG. 15 is a schematic plan view showing a self-adhesive seal according to a fourth embodiment of the present 

invention; 

FIG. 16 is a sectional view taken along the lineXVI-XVI of the seal shown in FIG. 15; 

FIG. 1 7 Is a schematic sectional view of an information recording medium according to a fifth embodiment of the 
present Invention; 

so FIG. 1 8 is a cross-sectional view showing a specific structure of an OVD layer of the information recording medium 

shown In FIG. 17; 

FIG. 1 9 is a cross-sectional view showing a specific structure of an OVD layer of the information recording medium 
shown in FIG. 17; 

FIG. 20 is a schematic sectional view of an information recording medium according to Example 6 of the present 
55 invention; 

FIG. 21 Is a schematic sectional view of an Information recording medium according to Example 7 of the present 
invention; and 

FIG. 22 is a schematic sectional view of a Information recording medium according to Example 10 of the present 
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invention. 

Best Mode tor Carrying Out of the Invention 

5 [0047] The present invention will be explained more In detail with reference to the accompanying drawings. Note 
that the same reference numerals denote the similar structural elements and the overlapped description is omitted. 
[0048] FIG. 1 is a schematic plan view showing a laminated composite according to a first embodiment of the present 
Invention. F!G. 2 Is a cross sectional view taken along the line 11-11 of the laminated composite in FIG. 1 . 
[0049] The laminated composite 1 shown in FIGS. 1 and 2 has a laminated structure of a specular reflection layer 

io 2 and a latent image formation layer 3. The latent image formation layer 3 contains a liquid crystalline polymer material 
and has an oriented portion 3a and a non-oriented portion 3b. In the oriented portion 3a, the main chains or the side 
chains of the polymer liquid crystal molecules are oriented In a single direction virtually parallel to the surface of the 
latent image formation layer 3, whereas, in the non-oriented portion 3a, the main chains and side chains of the liquid 
crystalline polymer molecules are not oriented. The oriented portion 3a and the non-oriented portion 3b form a latent 

is image. When the latent image is visually observed not through a polarizing film, it is impossible or difficult to recognize 
the latent image. 

[0050] FIG. 3 is a plan view of the laminated composite 1 shown In FIGS. 1 and 2, viewed through a polarizing film 
4 arranged at the side closer to an observer. FIG. 4 is a cross-sectional view taken along the IV-IV line of the laminated 
composite 1 and the polarizing film 4 shown in FIG. 3. Hereinafter, in ail structures having the laminated structure of 
- 20 a layer having light reflectivity such as the specular reflection layer 2 and the latent image formation layer 3, the.side. 
close to the latent image formation layer 3 will be referred to as an "observer side". 

[0051] When the polarizing film 4 Is arranged at the observer side of the laminated composite 1 , a relatively strong 
contrast is produced between the oriented portion 3a and the non-oriented portion 3b. As a result, the latent image is 
visualized. More specifically the latent image of the laminated composite 1 can be recognized as visually observed 

25 through the polarizing film 4. This principle will be explained with reference to FIG. 5. 

[0052] FIG. 5 is a schematic view for explaining the principle of the present invention. FIG. 5 shows behavior of light 
Transmitting through the oriented portion 3a. Only the oriented portion 3a Is depicted In the latent Image formation layer 
3. In FIG. 5, the specular reflection layer 2 forming the laminated composite 1 is drawn at a distance from the oriented 
portion 3a of the latent image formation layer 3. A polarizing film 4 and a light source 5 are arranged sequentially toward 

30 the observer side of the laminated composite 1. 

[0053] As shown in FIG. 5, white light 6a from a light source 5, when passes through the polarizing film 4, is converted 
into linearly polarized light 6b. Of the linearly polarized light 6b, a light component transmitting through the oriented, 
portion 3a of the latent image formation layer 3 is converted into elliptically polarized light 6c. The elliptically polarized 
light 6c Is reflected by a specular reflection layer 2, passes through the oriented portion 3a, and changes to elliptically 

35 polarized light 6d. The elliptically polarized light 6d once again passes through the polarizing film 4 and changes to . 
linearly polarized light 6e. which serves as one component of display light. 

[0054] On the other hand, of the linearly polarized light 6b, a light component passing through the non-oriented 
portion 3b is reflected by the specular reflection layer 2 without being elliptically polarized. The linearly polarized light 
6b reflected by the specular reflection layer 2 once again passes through the non-oriented portion 3b of the latent 

*o image formation layer 3 without being elliptically polarized, and further passes through the polarizing film 4. 

[0055] The light component passing through the oriented portion 3a and entering the polarizing film 4 is elliptically 
polarized, whereas the light component passing through the non-oriented portion 3a and entering the polarizing film 
4 is linearly polarized. As a result, a relatively strong contrast is produced between the oriented portion 3a and the 
non-oriented portion, it is therefore possible to easily recognize a latent Image. 

45 [0056] The laminated composite 1 may be used as information recording medium. 

[0057] FIG. 6 is a schematic sectional view of an information recording medium according to the first embodiment 
of the present invention. The information recording medium 11 shown in FIG. 6 has a laminated structure on an infor- 
mation-recorded substrate 13. The laminated structure is formed by sequentially laminating a specular reflection layer 
2, a latent image formation layer 3, and a protection layer 14. Since such an information recording medium 11 has the 

so laminated composite 1 mentioned above, it has a high forgery-preventing characteristics. 

[0058] Now, each of the structure elements of the laminated composite 1 and the Information recording medium 11 
will be explained. 

[0059] The information-recorded substrate 13 is a substrate for an information recording medium including credit 
cards, securities, and certificates, which requires to be discriminated between a genuine one and a counterfeit. Gen- 
55 erally, some data such as letters and figures are recorded on at least one of the main surfaces of the information- 
recorded substrate 13. As the information-recorded substrate 13, use may be made of a synthetic resin film such as 
polyethylene terephthalate, polyvinyl chloride, polyester, polycarbonate, polymethyl methacrylate or polystyrene; a 
natural resin film; synthetic paper; paper; or a glass plate. Furthermore, a composite formed by combining them may 
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be used as the Information-recorded substrate 13. 

[0060] Various layers may be disposed on the information-recorded substrate 1 3. Therefore, the information-record- 
ed substrate 1 3 preferably has a sufficient resistance to the processes for forming the various layers. More specifically, 
the information-recorded substrate 13 preferably has a sufficient strength and heat resistance. In addition, the thickness 
5 and shape of the Information-recorded substrate 13 vary depending upon a final product form of the information re- 
cording medium 11 , and not particularly limited. 

{0061 ] The specular reflection layer 2 may not be particularly limited as long as it has mirror reflectivity. An evapo ration 
film or a sputtering film made of a metal and alloy may be used. As the metal to be used in the specular reflection layer 
2, there are Al, Cr, Ni, Cu, Ag and the like. As the alloy to be used in the specular reflection layer 2, there are Pt-Rh, 
10 Nl-Cr and the like. 

[0062] The latent image formation layer 3 contains a liquid crystalline polymer material. Preferably, it may consist 
essentially of a liquid crystalline polymer material. As the liquid crystalline polymer material, a thermotropic liquid crys- 
talline polymer material Is preferably used. More preferably a thermotropic liquid crystalline polymer material having 
a glass transition temperature of about 80-200°C should be used. Examples of the thermotropic liquid crystalline pel- 
's ymer material include liquid crystalline polymer materials exhibiting thermotropic characteristics, such as a polyester 
copolymer, polyether, polycarbonate, polyisocianate, and polyglutamate. 

[0063] A colored layer containing a transparent color ink may be disposed between the specular reflection layer 2 
and the latent image formation layer 3. 

[0064] The protection layer 14 is not an essential structural element, but preferably used in the information recording 
20 medium 11. The protection layer 14 can prevent the latent image formation layer 3 from being scratched. Furthermore., 
the protection layer thus disposed can prevent a latent image from being viewed through traces, which are produced 
by heat or pressure applied at the time the latent image is formed in the latent image formation layer 3. 
[0065] As the material of the protection layer 14, a thermoplastic resin, thermosetting resin, ultraviolet or electron 
radiation curing resin hitherto widely used, may be employed singly or in the form of a mixture. Examples of these 
25 resins include acrylic resins, urethane-based resins, vinyl chloride resin/vinyl acetate copolymer resin, polyester-based 
resins, melamine-based resins, epoxy-based resins, polystyrene-based resins, polyimide-based resins, and the like. 
[0066] To prevent traces from being produced by a thermal head or the like at the time a latent image is formed, the 
protection layer 14 may contain a curing agent for cross-linking a resin; waxes such as polyethylene wax, carnauba 
wax, and silicone wax; extender pigments such as calcium carbonate, zinc stearate, silica, alumina and talc: or fat and 
30 oils such as silicone oil, within the range which will not deteriorate transparency. 

[0067] The protection layer 14 preferably has light scattering properties. In this case, it is possible to effectively 
prevent a latent image from being visually observed through the traces. 

[0068] As the polarizing film 4, use may be made of a PVA-iodine type polarizing film formed by making a PVA 
extension film absorb an iodine, a dichroic dye type polarizing film, a metal or a metal compound containing type 

35 polarizing film, and a polymeric polycrystalline type polarizing film such as a polyen type polarizing film. Furthermore, 
a circularly polarizing film may be used as the polarizing film 4. The circularly polarizing film typically used is one formed 
by overlaying a 1/4 X wave film over the polarizing film as mentioned above. When the circularly polarizing film is used 
to visualize a latent image, it is possible to observe the latent image even if the latent image is observed from any angle. 
[0069] The Information recording medium 11 explained above can be manufactured by the following method. 

<*o [0070] First, a specular reflection layer 2 is formed on one of the main surfaces of the information-recorded substrate 
13 by an evaporation method or a sputtering method. Second, the latent Image formation layer 3 Is formed on the 
specular reflection layer 2. The latent image formation layer 3 can be formed, for example, by a known coating method 
such as a printing method including a gravure printing method or a screen-printing method; or a nozzle coating method. 
Note that the latent Image formation layer 3 immediately after the formation thereof does not have a specific crystal 

45 structure. The molecules are oriented at random. 

[0071] Thereafter, the protection layer 14 is formed on the latent Image formation layer 3. The protection layer 14 
may be formed by a printing method such as a gravure printing method, a screen printing method, an off-set printing 
method or flexographic printing; or a known coating method such as a nozzle coating method. 
[0072] Then, a latent image is formed on the latent image formation layer 3 of the information recording medium 11 

so on which a latent image has not yet been formed. The formation of the latent image on the latent image formation layer 
3, in other words, the formation of the oriented portion 3a and the non-oriented portion 3b can be performed by applying 
both heat and pressure to a surface of the latent image formation layer 3 from the side of the protection layer 1 4. The 
latent Image can be formed, for example, by using a hot stamp or a thermal head. Alternatively, heating. by use of a 
laser and pressurizing by use of another apparatus may be simultaneously performed. In this manner mentioned above, 

55 the information recording medium 11 shown in FIG. 6 can be obtained. 

[0073] Various types of data Including personal data may be recorded on the information recording medium 11 at 
any step in the manufacturing process mentioned above. For example, after recording data on the information -recorded 
substrate 13, other films may be formed. Furthermore, after forming all films, data maybe recorded on the Information- 
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recorded substrate 13 and thereafter, a latent image may formed on the latent image formation layer 3. Furthermore : 
after forming all films and the latent image, data may be recorded on the information- recorded substrate 13. Alterna- 
tively, a part of data may be recorded on the information -recorded substrate 13 before other films are formed, and 
thereafter, the remaining data may be recorded on the information-recorded substrate 1 3 in any one of the steps. Data 
5 may be recorded on other structural elements other than the information-recorded substrate 13 of the information 
recording medium 11. 

[0074] According to the first embodiment explained above, the data recording medium 11 is manufactured by se- 
quentially forming films on the Information-recorded substrate 13. However, the information recording medium may be 
manufactured by another method. According to second to fourth embodiments mentioned below, a member of imparting 
to forgery-preventing characteristic may be used to manufacture the information recording medium. 

[0075] First, the second embodiment of the present invention, which uses an adhesive-backed sheet as a member 
of imparting forgery-preventing characteristic, will be explained. 

[0076] FIG. 7 is a schematic plan view showing an adhesive-backed sheet according to the second embodiment of 
the present invention. FIG. 8 is a sectional view taken along the line Vlll-Vlll of the adhesive-backed sheet shown in 

15 FIG - 7 - 

[0077] An adhesive-backed sheet 21 shown in FIGS. 7 and 8 has a ribbon shape. A releasable protection layer 24, 
a latent Image formation layer 3, and an adhesive layer 25 are sequentially laminated on one of the main surfaces of 
a base layer 23. Note that the releasable protection layer 24, the latent image formation layer 3, and the adhesive layer 
25 constitute a heat transfer layer 26. 

20 [0078] FIG. 9 Is a schematic view of an apparatus which can be used in manufacturing an information recording 
medium according to the second embodiment of the present invention. The apparatus 31 shown in FIG. 9 has a press 
roll 32 and a thermal head 33. The press roll 32 and the thermal head 33 are arranged with a predetermined gap 
therebetween. The adhesive-backed sheet 21 and the information-recorded substrate 1 3 having a specular reflection 
layer 2 formed thereon are allowed to pass through the gap. 

25 [0079] According to the second embodiment, the Information recording medium is manufactured, for example, by 
the method mentioned below. 

[0080] First, the adhesive-backed sheet 21 shown in FIGS. 7 and 8 are prepared. The adhesive-backed sheet 21 
can be obtained by sequentially forming the releasable protection layer 24. the latent image formation layer 3, and the 
adhesive layer 25 on one of main surfaces of the base layer 23. On the other hand, the information-recorded substrate 

30 13 having the specular reflection layer 2 on at least one of the main surfaces thereof is prepared as the light reflective 
substrate. Next, the light reflective substrate and the adhesive-backed sheet 21 are passed through the gap between 
the press roll 32 and the thermal head 33 of the apparatus shown in FIG. 9 in such a manner that the specular reflection 
layer 2 and the adhesive layer 25 come into contact with each other. At that time, while a sufficient pressure is applied 
to the light reflective substrate and the adhesive-backed sheet 21 , the adhesive-backed sheet 21 Is heated to a suffl- 

35 ciently high temperature with a predetermined pattern by the thermal head 33. In this manner, the heating portion of 
the heat transfer layer 26 is transferred from the adhesive-backed sheet 21 onto the specular reflection layer 2 of the 
light reflective substrate. 

[0081] FIG. 10 is a schematic sectional view of the structure thus obtained. As shown in FIG. 10, the heat transfer 
layer 26 Is transferred onto the specular reflection layer 2 correspondently with the aforementioned pattern. If the 
40 temperature of the hot-press transfer is sufficiently high, a latent image is formed on the latent image formation layer 
3 of the heat transfer layer 26. More specifically, the transfer of the latent image formation layer 3 and formation of the 
latent image are simultaneously performed. 

[0082] When the temperature of the hot-press transfer is relatively low, only the transfer of the latent image formation 
layer 3 may be performed without forming a latent image. In this case, after the heat transfer layer 26 is transferred, 

45 a latent image may be formed on the latent image formation layer 3. 

[0083] Note that, In this embodiment, only a heat-pressed portion of the heat transfer layer 26 is transferred as 
described above. Therefore, in the structure shown in FIG. 4, the transferred pattern of the heat transfer layer 26 
generally coincides with that of the oriented portion, whereas the opening portion of the pattern of the heat transfer 
layer26 corresponds to the non-oriented portion. The opening portion is preferably filled with a light scattering protection 

so layer 34 as explained below. 

[0084] FIG. 11 is a schematic plan view showing an Information recording medium 11 obtained by further adding the 
light scattering protection layer 34 to the structure shown in FIG. 1 0. FIG. 1 2 is a cross sectional view taken along the 
line XII-XII of the Information recording medium 11 shown In FIG. 11. 

[0085] As shown in FIGS. 1 1 and 1 2, in the case where the light scattering protection layer 34 is provided, the surface 
55 of the resultant structure is smoothed, in this case, a latent image can be effectively prevented from being visually 
observed. Furthermore, since the protection layer 34 has a light scattering characteristic, a latent image can be more 
effectively prevented from being visually observed. Note that, in the information recording medium 11 shown in FIGS. 
1 1 and 12 the portion of the light scattering protection layer 34 filling the opening portion of the heat transfer layer 26 
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corresponds to the non-oriented portion. 

[0086] Next, each of the structural elements of the adhesive-backed sheet 21 shown in FIGS. 7 and 8 and the infor- 
mation recording medium 11 shown in FIGS. 11 and 12 will be explained. 

[0087] As the base layer 23, use may be made of a synthetic resin film such as polyethylene terephthalate, polyvinyl 

5 chloride, polyester, polycarbonate, polymethyl methacrylate or polystyrene: a natural resin film; synthetic paper; paper 
a glass plate, or the like. Furthermore, a composite formed by combining them may be used as the base layer 23. 
[0088] As a material for the releasable protection layer 24, use may be made of a general polymer material whose 
adhesive force is weaker than the adhesive layer 25 and soluble in water or an organic solvent. Examples of such a 
polymer material include polyvinyl alcohol, methyl cellulose, ethyl cellulose, cellulose acetate, polystyrene, polyvinyl 

10 chloride, saturated straight-chain polyesters, methacrylic resins such as polymethyl methacrylate and polyethyl meth- 
acrylate, and copolymers thereof. Examples of the polymer material to be used in the releasable protection layer 24 
Include acrylic resins, styrene-based resins, silicone-based resins, polyisobutyl-based resins and copolymers thereof. 
[0089] The releasable protection layer 24 can be formed by, for example, a printing method such as a gravure printing 
method, an off-set printing method, a screen printing method, or a known coating method such as an bar coating 

*5 method, gravure method or roll coating method. 

[0090] As a material of the adhesive layer 25, a general adhesive material may be used. Examples of such an 
adhesive material Include a vinyl chloride/vinyl acetate copolymer; polyester-based poiyamides; and adhesive agents 
such as acrylic resins, butyl rubber based resins, natural rubber based resins, silicone based resins., and polyisobutyl 
based adhesive agents. If necessary, additives may be added to these adhesive agents. Examples of the additives 

20 include coagulating components such as alkyl methacrylate. vinyl ester, acrylnltrlle, styrene, and a vinyLmpnomen 
modifying components such as unsaturated carboxylic acid, hydroxyl group containing monomer, and acrylnitrile; po- 
lymerizing initiation agents; plasticizers; curing agents; accelerators; and antioxidants. 

[0091] The adhesive layer 25 may be formed by a printing method such as a gravure printing method, an off-set 
printing method, or a screen-printing method, or a known coating method such as an bar coating method, gravure 

25 method or roll coating method. 

[0092] As a material of the light scattering protection layer 34, use may be made of, for example, the one which has 
a structure in which fine particles are dissolved in a general polymer material insoluble in water or an organic solvent. 
Examples of such a polymer material include polyvinyl alcohol, methyl cellulose, ethyl cellulose, cellulose acetate, 
polystyrene, polyvinyl chloride, a saturated straight chain polyester, methacylic resins such as polymethyl methacrylate 

30 and polyethyl methacrylate, and copolymers thereof. Examples of the polymer material to be used in the light scattering 
protection layer 34 include acrylic resins, styrene resins, silicone resins, polyisobutyl resins and copolymers thereof. 
Examples of the fine particles to be used in the light scattering protection layer 34 include fine particles of calcium 
carbonate, and silica. 

[0093] The light scattering protection layer 34 can be formed by a printing method such as a gravure printing method, 
35 an off-set printing method, or a screen printing method, or a known coating method such as an bar coating method, 
gravure method or roll coating method. 

[0094] According to the second embodiment, the adhesive-backed sheet 21 shown in FIGS. 7 and 8 is used in 
manufacturing the information recording medium 11 shown in FIGS. 11 and 12. An information recording medium 11 
analogous to that shown in FIGS. 11 and 12 may be formed by another method. For example, first, an information- 

40 recorded substrate 13 having a specular reflection layer 2 on one of the main surfaces thereof is prepared. Second, 
on the specular reflection layer 2, a latent image formation layer is formed with a predetermined pattern by a gravure 
printing method/in place of the heat transfer layer 26. Furthermore, the protection layer 34 is formed on the latent 
image formation layer. Thereafter, hot-press is applied onto the protection layer 34 by a hot stamp to render the latent 
Image formation layer In an oriented state. In this way, the Information recording medium 11 analogous to that shown 

45 in FIGS. 11 and 12 can be manufactured. 

[0095] According to the second embodiment, the adhesive-backed sheet 21 does not have the specular reflection 
layer 2, and the light reflective substrate, in which the specular reflection layer 2 is formed on the information-recorded 
substrate 13, Is used. In contrast a sheet having the specular reflection layer 2 Is used In a third embodiment below, 
[0096] FIG. 13 Is a schematic plan view showing a sheet according to the third embodiment of the present invention. 

so FIG. 1 4 is a sectional view taken along the line XIV-XIV of the sheet shown in FIG. 13. 

[0097] A sheet 41 shown In FIGS. 1 3 and 1 4 has a laminated structure formed on one of the main surfaces of a base 
layer 43. The laminated structure is formed by sequentially laminating a specular reflection, layer 2, a latent image 
formation layer 3, and a protection layer 14. The sheet 41 can be obtained, for example, by. sequentially laminating 
the specular reflection layer 2, latent image formation layer 3 and the protection layer 14 on one of the main surfaces 

55 of the base Iayer43. Note thatthe base layer 1 4 is an arbitral structural element and therefore may not be always formed. 
[0098] In the sheet 41 shown in FIGS. 13 and 14, the base layer 43 has a heat-sealing property. Therefore, by laying 
the sheet 41 and the information-recorded substrate 13 one on the other in such a manner that the base layer 43 is in 
contact with the substrate 1 3 and pressurizing the resultant structure while heating, an Information recording medium 
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11 analogous to that shown in FIG. 6 can be obtained. Note that, when the sheet 41 is used in manufacturing the 
information recording medium 11 , the base layer 43 intervenes between the specular reflection layer 2 and the infor- 
mation recording substrate 13. 

[00S9] It is preferable that the protection layer 14 as that explained in the first embodiment be formed on the latent 
Image formation layer 3, The protection layer 1 4 thus formed can protect the latent image formation layer 3 from being 
scratched. Furthermore, the protection layer 14 thus formed effectively prevents visual observation of a latent image 
through traces, which are formed by heat and pressure applied at the time the latent image is formed on the latent 
image formation layer 3. 

[0100] The protection layer 1 4 may be formed before or after the sheet 41 is adhered onto the information -recorded 
substrate 13. However the protection layer 14 is usually formed before the sheet 41 is adhered onto the information- 
recorded substrate 13. 

[0101] Now, a fourth embodiment of the present invention will be explained in which a self-adhesive seal (or a sell- 
adhesive sticker) is employed as the member of imparting forgery-preventing characteristic. 

[0102] FIG. 15 is a schematic plan view of a self-adhesive seal according to the fourth embodiment of the present 
invention. FIG. 16 Is a sectional view taken along the line XVI-XVI of the seal shown in FIG. 15. 
[0103] The self-adhesive seal 51 shown in FIGS. 15 and 16 has a structure in which the specular reflection layer 2, 
the latent image formation layer 3, and the protection layer 14 are sequentially laminated on one of the main surfaces 
of the base layer 43, and a sticky layer 55 and a release paper 56 are sequentially laminated on the other main surface 
of the base layer 43: 

[01 04] Note that the protection layer 1 4 and the release paper 56 are arbitral structural element in the self-adhesive 
seal 51. Therefore, they may not always be provided. 

[0105] In the self-adhesive seal 51 shown in FIGS. 15 and 16, the adhesive layer 55 is formed on the base layer 43. 
Therefore, by putting the self-adhesive seal 51, from which the release paper 56 is removed, onto the information- 
recorded substrate 13 In such a manner that the adhesive layer 55 and the substrate 13 come into contact with each 
other, an information recording medium 1 1 analogous to that shown In FIG. 6 can be obtained. When the self-adhesive 
seal 51 is used in manufacturing the information recording medium 11 , the base layer 43 and the adhesive layer 55 
intervenes between the specular reflection layer 2 and the information-recorded substrate 13. 

[01 06] It is preferable that the protection layer analogous to that explained in the first embodiment is formed on the 
latent image formation layer 3. The protection layer thus formed can protect the latent image formation layer 3 from 
being scratched. The protection layer 14 thus formed effectively prevents the visual observation of a latent image 
through traces formed by heat and pressure applied when a latent image is formed on the latent image formation layer 3. 
[0107] The protection layer 14 may be formed before or after the self-adhesive seal 51 is put on the information- 
recorded substrate 13. However, the protection layer 14 is usually formed before the adhesive-backed sheet 51 is put 
onto the information-recorded substrate 13. 

[0108] In the self-adhesive seal 51 , as the material to be employed in the adhesive layer 55, use may be made of 
adhestves such as acrylic adhesive agent, butyl rubber-based, natural rubber-based, silicone-based and polyisobutyl- 
based adhesive agents. If necessary, additives may be added to these adhesive agents. Examples of the additives 
include coagulating components such as alkyl methacrylate, vinyl ester, acrylnitrile, styrene and a vinyl monomer; and 
refining components such as unsaturated carboxyllc acid, a hydroxyl-group containing monomer and acrylnitrile; po- 
lymerizing initiation agents; plasticizers; curing agents; accelerators; and antioxidants. 

[0109] Although the specular reflection layer 2 Is used as the optical layer in first to fourth embodiments explained 
above, an OVD may also be used. Note that the OVD is, for example, a hologram or a diffraction grating capable of 
displaying a stereoscopic image or a special decorative image by use of light interference. Alternatively, the OVD is, 
for example, a murtl-layered film causing a color shift depending upon the observation angle. 

[0110] The OVD such as a hologram or a diffraction grating is formed of a diffraction structure such as an uneven 
fine pattern and a band-like pattern using a difference In refractlvlty. According to these OVDs, due to light Interference 
and diffraction, an inherent image is emerged or a color shift is produced in accordance with the observation angle. 
[0111] On the other hand, an OVD such as a multi-layered thin film has a laminated structure formed by laminating 
ceramic layers and metal layers different In optical characteristics Into multi layers. The multilayer film uses an optical 
Interference which varies depending upon the optical characteristics of materials of the layers and the thickness of 
each layer. More specifically, the multi-layered film has a characteristic which reflects or transmits a light component 
within a specific range of wavelength. Due the characteristic, a color shift occurs depending upon the observation angle. 
[0112] These OVDs have a specific feature capable of displaying a stereoscopic image and causing a color shift as 
explained above, so that it has an excellent decorative effect. The OVDs are therefore employed in general printing 
matters including wrapping materials, picture books and catalogs. 

[01 13] Note that advanced techniques are required for manufacturing these OVDs. For example, a relief-type holo- 
gram is formed as follows. To form the relief-type hologram, a relief-type master hologram with unevenform fine patterns 
thereon Is first prepared by an optical picture-taking. Second, the uneven fine patterns are replicated from the master 
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hologram by electroplating to form a nickel press die. Thereafter the press die is pressed against a predetermined 
layer while heating. In this manner, a large number of relief-type hologram replications can be obtained. 
[0114] Furthermore, a refractive hologram called a three-dimensional hologram is known. In this hologram, moire 
fringes are formed in a three-dimensional manner by employing a recording material such as a photosensitive resin 
and varying three-dimensionally the refractive index of the photosensitive resin. The hologram of this type is called as 
Lippmann hologram. 

[01 15] Different from the hologram capable of displaying a stereoscopic image, the OVD using a diffraction grating 
is the one which displays an Image called a grating image or a pixel gram by using pixels formed of many types of 
simple diffraction gratings arranged in a small area. A targe number of such OVD are replicated in the same manner 
as in a relief-type hologram. 

[0116] As mentioned above, an advanced technique is required for manufacturing the OVD. Therefore, the OVDs 
have been attached onto information recording mediums such as credit cards, securities, or certificates and used for 
preventing forgery of the mediums. 

,[0117] In a fifth embodiment of the present invention explained below, the OVD is used instead of the specular 
reflection layer 2 in the first to fourth embodiments. In this way. more advanced forgery preventing characteristics are 
realized. 

[0118] FIG. 17 is a schematic sectional view of an information recording medium according to the fifth embodiment 
of the present invention. The information recording medium 61 shown in FIG. 17 has a laminated structure on the 
information- recorded substrate 13. The laminated structure is formed by sequentially laminating an OVD layer 62, a 
latent image formation layer 3, and a protection layer 14. Note that the protection layer 14 is an arbitral element, so 
that it is not always formed. 

[0119] When the information recording medium 61 is visually observed without using the polarizing film 4, a color 
shift due to the OVD layer 62 is only observed and the latent image formed on the latent image formation layer 3 cannot 
be recognized. In contrast, when the information recording medium 61 Is visually observed through the polarizing film 
4, a latent Image formed on the latent Image formation layer 3 can be recognized. 

[0120] The information recording medium 61 shown in FIG. 17 uses the OVD layer 62 having a forgery-preventing 
characteristic In itself in place of the specular reflection layer 2. Therefore, it Is more difficult to forge the information 
recoding medium. 

[0121] In the information recording medium 61 . the OVD layer 62 may have various structures as mentioned above. 
This will be explained with reference to FIGS. 1 8 and 1 9. 

[01 22] FIGS. 1 8 and 1 9 are cross sectional views specifically illustrating the OVD layer 62 of the information recording 
medium 61 shown in FIG. 17. In the information recording medium 61 shown in FIG. 18, the OVD layer 62 is, for 
example, a relief -type hologram or a diffraction grating. In this case, a thin film made of a material with a high refractive 
index or a specular reflection layer 2 made of a metal Is usually formed as an OVD effect layer (reflection layer) 63 
between the information-recorded substrate 13 and the OVD layer 62. The OVD effect layers 64 thus formed allows 
Interference light from the OVD layer 62 to diffract with a more effective intensity. On the other hand, In the information 
recording medium 61 shown In FIG. 19, the OVD layer 62 is a multi-layered thin film formed by laminating thin films 
65 to 67 mutually different in optical properties. 

[0123] The OVD layer 62 Is not particularly limited as long as It can produce an inherent image or color shift by use 
of light interference. The OVD layer 62 may have various structures such as a relief -type or three-dimensional-type 
hologram, diffraction grafting, and multi-layered thin film. In consideration of mass production, the relief-type hologram 
(diffraction grating) or the multi-layered thin film is preferably used. 

[0124] The relief type hologram can be mass-produced by a press die made of nickel, as mentioned above. More, 
specifically, the press die Is heated and pressed against a predetermined thin film to form an uneven pattern on the 
thin film. In this manner, a relief type hologram can be obtained. As the thin film used herein, a material, which has a 
good thermoformablllty, rarely generates nonuniform press, and gives a bright reproduction image, is preferably used. 
Examples of such a material include thermoplastic resins such as polycarbonate resin, polystyrene resin, and polyvinyl 
chloride resin; thermosetting resins such as unsaturated polyester resin, melamlne resin and epoxy resin; ultraviolet 
curing resin or electron radiation curing resin having a free-radical polymerizable unsaturated group, and mixtures 
thereof. Materials other than mentioned above may be used as long as they have sufficient properties to form the relief- 
type hologram. 

[0125] When the OVD layer 62 is the relief-type hologram, an OVD effect layer 63 having a different refractive index 
from that of the OVD layer 62 Is preferably provided between the OVD layer 62 and the Information-recorded substrate 
13. The OVD effect layer 63 thus formed improves the diffraction efficient. As a result, the latent image can be easily 
recognized by visual observation through the polarizing film 4. 

[0126] As a material to be employed In the OVD effect layer 63, use may be made of a high refractive material such 
as Ti0 2 , Si20 3 , SiO, Fe 2 0 3 , or ZnS; a metal material having a high light refractivity such as Al, Sn, Cr, Ni, Cu or Au. 
The OVD effect layer 63 may have a single layered structure or a laminated structure made of the aforementioned 
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material(s). When such a material is used, the OVD effect layer 63 may be formed with a thickness of. for example, 
about 5 to 1 000 nm by a known thin-film formation technology such as vacuum evaporation or sputtering. 
[0127] Materials other than the inorganic materials mentioned above may be used in the OVD effect layer 63 as long 
as they have a higher refractive index (e.g., refractivity n= 1 .3 to 1 .5) or a higher light reflectivity than that of the polymer 
5 material to be used in the OVD layer 62. For example, an organic material, organic/inorganic composite material, or 
an inorganic filler dispersed in an organic material may be used. When such a materia! is used, the OVD effect layer 
63 is formed with a thickness of, for example, about 0.1 to 10 ^m by a known coating method or printing method such 
as gravure coating, die coating, or screen printing. 

[0128] When the OVD layer 62 is a multi-layered thin film as shown in FIG. 19, each of the thin films 65-67 forming 
to the OVD layer 62 may be a metal thin film, a ceramic thin film, or a composite thin film of a metal thin film and a ceramic 
thin film juxtaposed with each other. 

[0129] When the multi-layered thin film is formed by laminating thin films different In refractivity, a thin film of a high 
refractivity and a thin film of low refractivity may be laminated. Alternatively, thin films of a high refractivity and thin films 
of low refractivity may be alternately laminated. Hence, the multi-layered thin film may have various structures. If the 
is structure of multi-layered thin film is appropriately selected, a multi-layered thin film having desired optical properties 
can be obtained. 

[0130] In general, a material having a refractivity of about 2.0 or more Is used as the thin film of a high refractivity, 
whereas a material having a refractivity of about 1.5 or less is used as the thin film of a low refractivity. As a material 
for the thin film, a ceramic, a metal, an alloy, a polymer material, or the like may be used. 

20 [0131] As the ceramic to be used In such a thin film, for example, use may be made of Sb 2 0 3 (refractivity = 3.0: 
hereinafter, only numerical value is shown), Fe 2 0 3 (2.7), 7i0 2 (2.6), CdS (2.6), Ce0 2 (2.3), ZnS (2.3), PbCI 2 (2.3), CdO 
(2.2), Sb 2 0 3 (2.0), WOg (2.0), SiO (2.0), SL^ (2.5), ln 2 0 3 (2.0), PbO (2.6) , Ta 2 0 3 (2.4), ZnO (2.1), Zr0 2 (2.0), MgO 
(1.6), Si0 2 (1.5), MgF 2 (1.4), CeF 3 (1.6), CaF 2 (1.3-1.4), AIF 3 (1.6), Al 2 0 3 (1.6), GaO (1.7) and the like. 
[0132] Furthermore, the metal and alloy to be employed in the thin film may comprise Al, Fe : Mg, Zn, Au, Ag : Cr. Nl. 

25 Cu, SI and the like. 

[0133] As the polymer material to be employed in the thin film, use may be made of an organic polymer such as 
polyethylene (1.51), polypropylene (1.49), polytetratluoro ethylene (1.35). polymethyl methacrylate (1.49). polystyrene 
(1.60) and the like. 

[0134] The multi-layered thin film capable of absorbing or reflecting visible light having a specific wavelength can be 

30 obtained by selecting at least one of thin films made of a high refractive material and metal thin films having a light 
transmissivity of 30-60%, and at least one of thin films made of a low refractive material from the thin films made of 
the aforementioned materials, appropriately setting each thickness of the films selected, and laminating the films al- 
ternately. For example, the multi-layered thin film can be formed by alternately laminating a thin film formed of a high- 
refractlvlty material such as ZnS, T10 2: 2r0 2 , ln 2 0 3 , SnO, ITO, Ce0 2 , ZnO, Ta 2 0 3 , Al, Fe : Mg, Zn, Au, Ag : Cr, (Ml; Cu 

35 or Si and a thin film formed of a low-refractivity material such as MgF 2 , Si0 2 , CaF 2 , MgO : and A^Og. 

[0135] Note that the number of thin-film layers Is 2 or more : and preferably.2-9. The spectroscopic properties of the 
multi-layered thin film vary depending upon the number of thin-film layers. The material for forming the multi-layered 
thin film may be selected based on weather-resistance, chemical-resistance, and adhesiveness in addition to optical 
properties such as refractivity, reflectivity, and transmissivity. 

40 [0136] When a ceramic, metal, alloy, or the like is used in a thin film for forming the multi-layered film, a known 
method Including a physical vapor deposition method such as vacuum evaporation or sputtering, or a chemical vapor 
deposition method (CVD method) may be employed. When such a method is used, it is possible to control a film 
thickness, a film formation speed, the number of laminated layers or an optical film thickness (=n • d: where n represents 
a refractivity and d represents a film thickness). 

45 [0137] When the thin films forming the mufti- layered thin film are made of a polymer material or the like, use may be 
made of a known method including a printing method such as gravure printing, off-set printing, or screen printing and 
a coating method such as bar-coating, a gravure method, or a roll-coating method. 

[0138] In the information recording medium 61 according to the fifth embodiment explained above, the OVD layer 
62 is provided between the Information-recorded substrate 13 and the latent Image formation layer 3. However, when 

so an optical layer such as the specular reflection layer 2 is formed between the latent image formation layer 3 and the 
Information-recorded substrate 13, the OVD layer 62 may be formed on the latent image formation layer 3. Furthermore, 
an information recording medium 61 may be manufactured by a method analogous to those explained in the first to 
fourth embodiments. In this case, an adhesive layer or a base layer intervenes between the latent image formation 
layer 3 and the information-recorded substrate 13. 

55 [0139] Now, Examples of the present invention will be explained. 
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(Example 1) 

[0140] The information recording medium 11 shown in FIG. 6 was manufactured by the following method. First, a 
metal layer of about 60 nm thick was formed as a specular reflection layer 2 by a vacuum evaporation method on one 
s of the main surfaces of a polyethylene terephthalrate (PET) substrate 13 of 50 jim thick. Second, on the specular 
reflection layer 2, a latent image formation layer 3 was formed by a gravure method using a coating liquid for a latent- 
image formation layer having a composition shown below. Note that the temperature for drying was 60°C and coating 
thickness was 0.5 ujti. 

10 . Composition of the coating liquid for a latent image formation layer 

[0141] 



Liquid crystalline polymer 20 parts by weight 

[Chiracoal PLC-7O03 manufactured by Asahi Oenka Kogyo K. K.] 
MEK ] 80 parts by weight 



[0142] Thereafter, an FDS medium TP (manufactured by Toyo Ink Manufacturing Co., Ltd.) was print-coated, as an 
20 anchor medium, on the latent Image formation layer 3 with a thickness of about 1 .urn by an off-set printing method. 
Further, on the resultant structure, matte OP vanish 3H (manufactured by T & K Toka) was print-coated with a thickness 
of about 2 firn by an offset printing method. As a result, a protection layer 14 was formed. 

[0143] The entire latent image formation layer 3 of the Information recording medium 11 manufactured in the afore- 
mentioned method was in a nonorientation state. This means that a latent image was not formed in the latent image 

25 formation layer 3. Thus, the latent image was formed in the latent image formation layer 3 of the information recording 
medium 1 1 by the following method. To be more specific, heat and pressure were applied to the latent image formation 
Iayer3 by a hot stamp from the side of the protection layer 14 of the information recording medium 11 , thereby forming 
an oriented portion 3a on the latent image formation layer 3 in a predetermined pattern. Note that the heating temper- 
ature of the hot stamp was set at 120°C, and the heat/pressure was applied for 0.2 seconds. 

30 [0144] When the Information recording medium 11 having a latent image thus formed was visually observed, the 
latent image could not be recognized and the medium 1 1 looked as a mere metal-depos it ed medium. In contrast, when 
the information recording medium 11 was visually observed through a polarizing film 4, a latent image was visually 
observed as a clear image. 

35 (Example 2) 

[0145] An information recording medium 11 was manufactured in the same manner as Example 1 except that a latent 
image was formed by thermal head printing in place of hot stamping. When the information recording medium 11 having 
a latent image thus formed was visually observed, the latent Image could not be recognized and the medium 11 looked 
40 as a mere metal deposited medium. In contrast, when the Information recording medium 11 was observed through a 
circularly polarizing film 4, the latent image was clearly observed as a visible image regardless of observation angle. 
In this example, since the latent image was formed by thermal head printing, any pattern of the latent image could be 
formed. 

45 (Example 3) 

[0146] The adhesive-backed sheet21 shown in FIGS. 7 and 8 was manufactured by the following method. An infor- 
mation recording medium 11 shown in FIGS. 11 and 12 was manufactured by using the sheet 21. 
[0147] A releasable protection layer 24 of about 1 .0 urn thick was formed on one of the major surfaces of a transparent 
so PET base 23 of 12 um thick by a gravure method using a coating liquid for a releasable protection layer having the 
composition shown below. 

Composition of the coating liquid for releasable protection layer 
55 [0148] 



Acrylic resin j 20* parts by weight 
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(continued) 




[BR-80 manufactured by Mitsubishi Rayon Co., Ltd.] 


1 


Toluene 


! 40 parts by weight 


MEK 


I 35 parts by weight 


Ethyl acetate 


| 5 parts by weight 



[0149] Nexi, on the releasable protection layer 24, a latent Image formation layer 3 was formed by a gravure method 
using a coating liquid for a latent image formation layer having the composition shown below. The temperature for 
drying was 60°C and the coating thickness was 0.5 ujti. 

• Composition of the coating liquid for a latent image formation layer 

[0150] 



liquid crystalline polymer 


; 20 pans by weight 


[Kiracol PLC-7003 manufactured by Asahi Denka Kogyo K. K.] 




MEK 


; 80 parts by weight 



[0151] Thereafter, on the latent image formation layer 3, an adhesive layer 25 of 2 u.m thick was formed by a gravure 
method using a coating liquid for an adhesive layer having the composition shown below. The adhesive-backed sheet 
21 was formed as mentioned above. 

• Composition for the coating liquid for an adhesive layer 

[01 52] 



Vinyl chloride/vinyl acetate copolymer 


i 






j 30 


parts by weight 


Polyester resin 


| 20 


parts by weight 


MEK 


j 50 


parts by weight 


Toluene 


| 50 


parts by weight 



[0153] The adhesive-backed sheet 21 was formed on the one hand and a specular reflection layer 2 made of Al was 
formed on a part of one main surface of a white PET substrate 13 having a thickness of 188 u.m, on the other hand. 
Next, a heat transfer layer 26 constituted by the releasable protection layer 24, the latent image formation layer 3 and 
the adhesive layer 25 was transferred onto the specular reflection layer 2 in a predetermined pattern from the adhesive- 
backed sheet 21 by an apparatus 31 shown in FIG. 9. As a result, the structure shown in FIG. 10 was obtained. Note 
that the heating temperature by the thermal head 33 was 120°C and the heat/pressure was applied for 0.2 seconds. 
The entire heat transfer layer 26 on the specular reflection layer 2 was in an orientation state and had a latent image 
formed thereon. 

[0154] Next, an FDS medium TP (manufactured by Toyo Ink Manufacturing Co., Ltd.) was print-coated, as an anchor 
medium, on the specular reflection layer 2 with a thickness of about 1 \im by an off-set printing method. Further, on 
the resultant structure, matte OP vanish 3H (manufactured by T & K Toka) was print-coated with a thickness of about 
2 urn to obtain a light-scattering protection layer 14 of about 3 jim. In the way, the information recording medium 11 
shown in FIGS. 11 and 12 was manufactured. 

[0155] When the information recording medium 11 was visually observed, a latent image was not recognized and 
the medium 11 looked as a mere medium with a light-reflective seal partly provided on the surface. In contrast, when 
the information recording medium 11 was visually observed through the polarizing film 4, the latent image was clearly 
observed as a visible image. 

(Example 4) 

[0156] The self-adhesive seal 51 shown in FIGS.. 15 and 16 was manufactured by the following method. 

[0157] First, a metai film of about 60 nm thick was formed as a specular reflection layer 2 on one of the main surfaces 

of a PET base 43 of 50 urn thick by a vacuum evaporation method. Second, on the specular reflection layer 2, a latent 
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Image formation layer 3 was formed by a gravure method using a coating liquid for a latent image formation layer 
having the composition shown below. Note that the temperature for drying was 60°C and the coating thickness was 
0.5 urn. 



10 



15 



25 



35 



40 



45 



50 



55 



. Composition of a coating liquid for a latent image formation layer 
[0158] 



Liquid crystalline polymer 

[Kiracol PLC-7003 manufactured by Asahi Denka Kogyo K. K.] 
MEK 



20 parts by weight 



I 80 parts by weight 



[0159] Thereafter, on the latent image formation layer 3 t an FDS medium TP (manufactured by Toyo Ink Manufac- 
turing Co., Ltd.) was print-coated as an anchor medium with a thickness of about 1 p/n by an off-set printing method. 
Further, on the resultant structure, matte OP vanish 3H (manufactured by T & KToka) was print-coated as atop coating 
vanish with a thickness of about 2 (xm to obtain a light-scattering protection layer 14 of about 3 urn. Subsequently, an 
adhesive layer 55 was formed on the other surface of the PET base 43. 

[0160] The entire latent image formation layer 3 of the self-adhesive seal 51 manufactured in the method mentioned 
above was in a nonorientation state. This means that a latent image was not formed on the latent image formation 
layer 3. Thus, a latent image was formed on the latent image formation layer 3 of the self-adhesive seal 51 by the 
following method. More specifically, heat/pressure was applied by a hot stamp to the latent image formation layer at a 
side of the protection layer 1 4 of the self-adhesive seal 51 , thereby forming an oriented portion 3a on the latent image 
formation layer 3 in a predetermined pattern. The heating temperature by the hot stamp was set at 120°C and heat/ 
pressure was applied for 0.2 seconds. 

[0161] When the self-adhesive seal 51 having the latent image thus formed was visually observed, the latent image 
was not recognized and the seal 51 looked as a mere metal-deposited self-adhesive seal. In contrast, when the self- 
adhesive seal 51 was visually observed through a polarizing filter 4, a latent image was clearly observed as a visible 
image. 

(Example 5) 

[0162] An self-adhesive seal 51 was manufactured in the same manner as in Example 4 except that a latent image 
was formed by thermal head printing in place of a hot stamp. When the self-adhesive seai 51 having the latent image 
formed thereon was visually observed; the latent image was not recognized and the seal 51 looked as a mere metal 
deposited self-adhesive seal. In contrast, when the self-adhesive seal 51 was visually observed through a circularly 
polarizing film 4, the latent image was clearly observed as a visible image regardless of observation angle. In this 
Example, since the latent image was formed by thermal head printing, any pattern of the latent image could be formed. 

(Example 6) 

[0163] FIG. 20 is a schematic sectional view of an information recording medium 71 according to Example 6 of the 
present invention. The information recording medium 71 was manufactured by the following method. 
[0164] An Al thin film of 60 nm thick was formed as a specular reflection layer 2 by an evaporation deposition method 
on one of the main surfaces of a card substrate 13 made of vinyl chloride and having a thickness of 780 um. Subse- 
quently, a rainbow hologram pattern 72 was formed by a roll emboss method, i.e., by pressing a stamper of a relief 
type rainbow hologram heated to 140°C against the surface of the card substrate 13 having the specular reflection 
layer 2 formed thereon. That is, an OVD layer was formed on one of the main surfaces of the card substrate 13. 
[0165] Subsequently, a latent image formation layer 3 was formedon the rainbow hologram pattern 72 by a gravure 
method using a coating liquid for the latent image formation layer having the composition shown below. Note that the 
temperature for drying was 80°C and coating thickness was 1 .0 um. 

. Composition of a coating liquid for a latent image formation layer 

[0166] 



Liquid crystalline polymer 



s 20 parts by weight 
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(continued) 

[Kiracol PLC-7003 manufactured by Asahi Denka Kogyo K. K.) j 

MEK | 80 parts by weight 

[0167] Thereafter, the coating liquid tor protection layer having the composition shown below was coated as a UV 
curing resin with a thickness of 2.5 urn on the latent image formation layer 3. The coating film was cured by a UV 
radiation machine to form a protecting film 14. 

• Composition of a coating liquid for a protection layer 

[0168] 



Urethane acrylate j 60 parts by weight 

Radical polymerization initiator j 3 parts by weight 
Methylethy! ketone j 37 parts by weight 

[0169] The entire latent image formation layer 3 of the information recording medium 71 manufactured by the afore- 
mentioned method was in a non-orientation state. This means that a latent image was not formed on the latent image 
formation layer 3. Thus, a latent image was formed on the latent image formation layer 3 of the information recording 
medium 71 by the following method. To explain more specifically, heat/pressure was applied by a hot stamp to the 
latent image formation layer at a side of the protection layer 1 4 of the information recording medium 71 , thereby forming 
an oriented portion 3a on the latent image formation layer with a predetermined pattern. The heating temperature by 
the hot stamp was set at 1 20°C and the heat/pressure was applied for 0.2 seconds. As the hot stamp, a printing board 
having a projection of a letter string "TOP" formed thereon was used. 

[0170] The Information recording medium 71 having a latent Image thus formed was visually observed. However, 
the latent image was not recognized and the medium 71 looked as a mere OVD medium. In contrast, when the infor- 
mation recording medium 71 was visually observed through a circularly polarizing film 4, the letter string was clearly 
observed as a visible image. 

(Example 7) 

[0171] FIG. 21 is a schematic sectional view of the information recording medium 81 according to a seventh embod- 
iment of the present invention. In this example, the information recording medium 81 was manufactured by the method 
shown below. 

[0172] First, as the OVD layer 62, a commercially available hologram transfer foil 62 was transferred by a hot stamp 
to a part of one main surface of the card substrate 1 3 made of vinyl chloride and having a thickness of 780 um Second, 
a latent image formation layer 3 was formed on the OVD layer 62 by a gravure method using a coating liquid for the 
latent image formation layer having the composition shown below. The temperature for drying was 80°C and the coating 
thickness was 1 .0 \um. 

• Composition of the coating liquid for a latent image formation layer 
[0173] 



Liquid crystalline polymer 


! 20 parts by weight 


[Kiracoal PLC-7003 manufactured by Asahi Denka Kogyo K. K.] 


i 


MEK 


i 

| 80 parts by weight 



[0174] Thereafter, a coating liquid for the protection layer having the composition shown below was coated as a UV 
curing resin on the latent Image formation layer 3 with a thickness of 2.5 um. The coating film was further cured by a 
UV radiation machine to form a protecting film 14. 
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. Composition of a coating liquid for a protection layer 
[0175] 



Urethane acrylate j 60 parts by weight 

Radical polymerization initiator j 3 parts by weight 
Methylethyi ketone j 37 pans by weight 



[0176] The entire latent image formation layer 3 of the Information recording medium 61 manufactured by the afore- 
mentioned method was in a non-orientation state. This means that a latent image was not formed on the latent image 
formation layer 3. Thus, a latent image was formed on the latent image formation layer 3 of the information recording 
medium 81 by the following method. To explain more specifically, heat/pressure was applied by a hot stamp to the 
latent image formation layer 3 at a side close to the protection layer 1 4 of the information recording medium 8 1 , thereby 
forming an oriented portion 3a on the latent image formation layer 3 in a predetermined pattern .The heating temperature 
by the hot stamp was set at 120°C and the heat/pressure was applied for 0.2 seconds. As the hot stamp, a printing 
board having a projection of a letter string TOP" formed thereon was used. 

[0177] The information recording medium 81 having a latent image thus formed was visually observed. However, 
the latent image was not recognized and the medium 81 looked as a mere OVD medium. In contrast, when the Infor- 
mation recording medium 81 was visually observed through a circularly polarizing film 4, the letter string was clearly 
observed as a visible image. 

[0178] Examples 1-7 demonstrate that extremely high forgery-preventing characteristic can be attained by using a 
liquid crystalline polymer material. In other words, the latent image which cannot be visually recognized by a simple 
observation but clearly observed as an extremely visible Image through a polarizing film can be easily formed in a 
desirable pattern. 

[0179] In contrast, when a liquid crystalline polymer material is not used, all of these effects are not always obtained. 
For example, when a thin film formed of a polymeric material such as polypropylene, polyethylene, polystyrene or 
polyester is used as the latent image formation layer 3, a latent image may be formed by scratching or scrubbing a 
surface of the thin film with a brush, sandpaper, or sandblast. 

[0180] Furthermore, the latent image formation layer 3 may be formed by pulverizing the thin film in an orientation 
state into small pieces, dispersing the small pieces Into a polymer resin such as polyester or acryl and applying the 
dispersion solution thus obtained. However, the pattern of the latent Image obtained is generally random. This means 
that, by this method, formation of a latent image with a predetermined patter is difficult. 

[0181] Examples 8 to 10 are concerned with a method of attaining forgery-preventing characteristics without using 
the liquid crystalline polymer material. 

(Example 8) 

[0182] An Al light reflection layer of about 60 nm thick was formed by a vacuum evaporation method on one of the 
main surfaces of a polypropylene sheet of 50 thick. A surface of the light reflection layer was scrubbed by a nylon 
brush in a single direction. In this manner, the entire surface was polarized. 

[0183] Subsequently, a part of the surface of the light reflection layer was masked with an acrylic resin by a screen- 
printing method. Furthermore ! the surface of the light reflection layer was scrubbed by a nylon brush In the direction 
perpendicular to the direction mentioned above. As a result, the exposed portion of the surface of the light reflection 
layer lost the polarization characteristic. In this way, a latent image was formed on the surface of the light reflection 
layer. Thereafter, an acrylic resin was removed from the sheet to thereby obtain a sheet having a forgery-preventing 
characteristic. 

[0184] When the sheet thus manufactured was visually observed, a latent image was not recognized and the sheet 
looked as a mere metal deposited sheet. In contrast, when the sheet was visually observed through a polarizing film, 
the latent image was clearly observed as a visible image. 

(Example 9) 

[0185] The sheet having a forgery-preventing characteristic formed in Example 8 was laminated on one of the main 
surfaces of a PET film of 1 00 t um thick in such a manner that Its light reflection layer was In contact with the PET film. 
Then, an ultraviolet curing Ink was coated (applied) to tha surface of the light reflection layer having a latent image 
formed thereon by off-set printing. The coated (applied) film was cured by a UV lamp to form a protection film. The 
information recording medium was manufactured in this manner. 
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[0186] When the medium thus manufactured was visually observed, the latent image was not recognized and the 
medium looked as a mere metal deposited medium. In contrast when the medium was visually observed through a 
circularly polarizing film, the latent Image was observed as a visible image. 

(Example 10) 

[0187J FIG. 22 is a schematic sectional view of an information recording medium 91 according to Example 10. In 
This example, the information recording medium 91 was manufactured by the method shown below. 
[0188] First, an AI film 65, Si0 2 film 66, and an Al film 67 were sequentially formed on one of the main surfaces of 
the card substrate 13 having a thickness of 780 u.m and made of vinyl chloride by a vacuum evaporation method. As 
a result, a multi-layered thin film 62 was obtained. Note that the thicknesses of the Al film 65, Si0 2 film 65 and the Al 
film 67 are 70 nm, 580 nm. and 20 nm. respectively. 

[0189] On the other hand, the letter string "TOP" was formed as a latent image by a rubbing method on one of the 
main surfaces of polypropylene film 93 of 100 u.m thick, which is formed by a protrusion molding method. More spe- 
cifically, an oriented portion 93a and a non-oriented portion 93b were formed in the polypropylene film 93. Subsequently, 
a heat sensitive adhesive layer 94 of 2 u.m thick was formed by a gravure method using an adhesive-layer coating 
liquid having the composition shown below on the rear surface with respect to the surface of the film 93 having the 
latent image formed thereon. 

.Composition of the adhesion-layer coating liquid 
[0190J 



Olefin-based heat sensitive adhesive j 15 parts by weight 
Toluene j 85 pans by weight 

[0191] Furthermore ! the film 93 and the card substrate 1 3 were put one on the other in such a manner that the multi- 
layered thin film 62 was in contact with the adhesion layer 94. The resultant structure was heated to 8Q°C while pres- 
surizing it, to adhere them. In the manner mentioned, the information recording medium 91 was obtained. 
[0192] When the information recording medium 91 was visually observed, a latent image was not visually recognized 
and the medium 91 looked as a mere OVD medium. In contrast, when the medium 91 was visually observed through 
a circularly polarizing film, the latent Image was visually observed as a visible image. 

[0193] As explained in the above, in the present invention, an oriented portion and a non-oriented portion are formed 
In the latent image formation layer. These portions form a latent image. The latent image can not be recognized under 
direct visual observation, but can be recognized under visual observation through a polarizing member. More specifi- 
cally, according to the present invention the visualization and non-visualization of the latent Image can be performed 
repeatedly. In addition, discrimination of a medium between a genuine one and a counterfeit Is easily performed without 
using a large-scale apparatus forvisualizing the latent image. 

[0194] According to the present invention, the oriented portion and non-oriented portion of the latent image formation 
layer are made of a liquid crystalline polymer material. It is therefore possible to easily form a complicated latent image 
having a sufficient resistance. 

[0195] Furthermore, in the present invention, the oriented portion and non-oriented portion are made of the liquid 
crystalline polymer material. It is therefore possible to form a latent image formation layer extremely thin. Hence, the 
forgery preventing technique of the present Invention can be applied to any types of Information recording mediums. 
Simultaneously, forgery-preventing characteristic can be imparted to an information recording medium in various ways. 
[0196] More specifically, according to the present invention, there is provided a forgery-preventing technique which 
is capable of repeating the visualization and nonvisualization of a latent image, forming a complicated latent image 
having a sufficient resistance, and easily discriminating a medium between a genuine one and a counterfeit, and which 
does not require a large apparatus for visualizing the latent image. Furthermore, according to the present invention, 
there is provided a laminated composite capable of being used in the forgery-preventing technique, an information 
recording medium having a forgery-preventing characteristic imparted thereto by such a forgery-preventing technique, 
and a member of imparting the forgery-preventing characteristic to an information recording medium by using such a 
forgery-preventing technique. 
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Claims 

1 . A laminated composite comprising: 

5 an optical layer having a light reflectivity; and 

a latent image formation layer containing a liquid crystalline polymer material and provided on one of major 
surfaces of the optical layer, 

wherein said latent image formation layer comprises at least one oriented portion in an. orientation state and 
w at least one non-oriented portion in a non-orientation state, and said at least one oriented portion and said at least 

one non-oriented portion constitute a latent image which is unrecognizable by a direct visual observation and 
recognizable by a visual observation through a polarizing member. 

2. The composite according to claim 1 , wherein said liquid crystalline polymer material is a thermotropic liquid crys- 
15 talline polymer material. 

3. The composite according to claim 1 , wherein said optical layer is a specular reflection layer. 

4. The composite according to claim 3 ; further comprising an OVD layer either on the latent image formation layer 
20 or between the specular reflection layer and the latent image formation layer. 

5. The composite according to claim 1 , wherein said optical layer Is an OVD layer. 

6. The composite according to claim 1 , further comprising a protection layer which has a light transmissibility and 
25 protects the latent image, on the latent image formation layer. 

7. The composite according to claim 6, wherein said protection layer has a light scattering property. 

8. The composite according to claim 1 , wherein said polarizing member Is a circularly polarizing member. 

9. An information recording medium comprising: 



30 



a light reflective substrate with a light reflective surface; and 

a latent image formation layer containing a liquid crystalline polymer material and provided on the light reflective 
35 surface, 

wherein said latent image formation layer comprises at least one oriented portion In an orientation state and 
at least one non-oriented portion in a non-orientation state, and said at least one oriented portion and said at least 
one non-oriented portion constitute a latent image which is unrecognizable by a direct visual observation and 
40 recognizable by a visual observation through a polarizing member. 

10. The medium according to claim 9, wherein said liquid crystalline polymer material is a thermotropic liquid crystalline 
polymer material. 

45 11. The medium according to claim 9, wherein said light reflective substrate comprises a laminated structure of a 
information-recorded substrate and an optical layer facing the latent Image formation layer and having a light 
reflectivity. 



50 



12. The medium according to claim 11, wherein said optical layer is a specular reflection layer. 

13. The medium according to claim 12, further comprising an OVD layer either on the latent Image formation layer or 
between the specular reflection layer and the latent image formation layer. 

14. The medium according to claim 11 , wherein said optical layer is an OVD layer. 

15. The medium according to claim 9, further comprising a protection layer, which has a light transmissibity and protects 
the latent image formation layer, on the latent image formation layer. 



19 



EP1 189 079 A1 



16. The medium according to claim 15, wherein said protection layer has a light scattering property. 

17. The medium according to claim 11 , wherein said light reflective substrate further comprises a base layer between 
the inf ormation-recorded substrate and the optical layer. 

5 

18. The medium according to claim 1 7. wherein said base layer is an adhesive layer. 

19. The medium according to claim 17, further comprising a sticky layer between said information-recorded substrate 
and said base layer. 

10 

20. The medium according to claim 9, wherein said polarizing member is a circularly polarizing member. 

21 . A member of imparting forgery-preventing characteristic comprising: 

15 a base layer; 

an optical layer provided on one of major surfaces of the base layer and having a light reflectivity; and 

a latent image formation layer containing a liquid crystalline polymer material and provided on the optical layer, 

wherein said latent image formation layer comprises at least one oriented portion in an orientation state and 
20 at least one non-oriented portion in a non-orientation state, and said at least one oriented portion and said at least 

one non-oriented portion constitute a latent image which is unrecognizable by a direct visual observation and 
recognizable by a visual observation through a polarizing member. 

22. The member according to claim 21 s wherein said liquid crystalline polymer material is a thermotropic liquid crys- 
25 talllne polymer material. 

23. The member according to claim 21 , wherein said optical layer is a specular reflection layer. 

24. The member according to claim 23. further comprising an OVD layer either on the latent image formation layer or 
30 between the specular reflection layer and the latent image formation layer. 

25. The member according to claim 21 , wherein said optical layer is an OVD layer. • 

26. The member according to claim 21, further comprising a protection layer which has a light transmissibity and 
35 protects the latent image formation layer, on the latent image formation layer. 

27. The member according to claim. 26, wherein said protection layer has a light scattering property. 

28. The member according to claim 21 , wherein said base layer is an adhesive layer. 

29. The member according to claim 21 , further comprising a sticky layer on said base layer. 

30. The member according to claim 21 , further comprising a release layer releasably provided on the base layer. 
45 31. The member according to claim 21 , wherein said polarizing member is a circularty polarizing member. 
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Box 1 Observations where certain claims were found unsearchable (Contiauation oft.tera 1 of lint sbeet) 



This inlcmaiionaJ search report ha* not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

I. □ Claims No*.: 

because they relate to subject maoer not required to be searched by this Authority, namery: 



| j Claims Nos~ 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningiul intern ational search can be carried out, speciTicaJly : 



I | Claims Nos.: 

be cause they are dependent clafmi and arc got drafted in accordance with the second and third sentences of Rule 6.4(a). 



Bos. U Observations where unity of invention is lacking (Continuation afitrro 2 of first sheet) 



This International Searching Authority found multiple inventions in this international appiicaiion, as follows; 

The common technical feature of the group of inventions of claims 1-8, the 
group of inventions of claims 9-20, and group of inventions of claims 21-31 is 
a latent image forming layer which has at least one aligned part in an aligned 
state and at least one nonaligned part in a nonaligned part and in which a latent 
image unrecognizable by direct visual observation and recognizable by visual 
observation using a polarizing member is formed in the aligned and nonaligned parts . 
However the technical feature is an art conventionally known {for example, see 
JP, 8-276659 , A) and consequently is not a common subject matter considered to be 
a special technical feature referred to PCT Rule 13.2- Therefore these groups 
of inventions are not so linked as to form a single general inventive concept. 

Therefore there is no technical relationship amoncr those inventions fulfilling 
the requirement of unity of invention. 

□ As ail required additional search fees were timely paid by the applicant, this international search report covers ail searchable 
claims, 

2. El As all searchable claims couid be searched without effon justifying an additional fee, this Authority did not invite payment 
of any additional fee, 

3. □ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4, No required additional search fees were timely paid by the applicant. Consequently, this international 

»earch report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

[""1 No protest accompanied the payment of additional search fees. 
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